DIGITAL SWITCH
8,192 x 8,192

’IDT

3.3 VOLT TIME SLOT INTERCHANGE

IDT72V71650

FEATURES:

8K x 8K non-blocking switching at 16.384Mb/s

32 serial input and output streams

Accepts data streams at 2.048Mb/s, 4.096Mb/s, 8.192Mb/s or
16.384Mbl/s

Per-channel Variable Delay Mode for low-latency applications
Per-channel Constant Delay Mode for frame integrity applications
Automatic identification of ST-BUS® and GCI bus interfaces
Automatic frame offset delay measurement

Per-stream frame delay offset programming

Per-channel high-impedance output control

Direct microprocessor access to all internal memories

Memory block programming for quick setup

|[EEE-1149.1 (JTAG) Test Port

3.3V Power Supply

Available in 144-pin (13mmx 13mm) Plastic Ball Grid Array (PBGA)

Operating Temperature Range -40°C to +85°C

DESCRIPTION:

The IDT72V71650 has a non-blocking switch capacity of 1,024 x 1,024
channels at 2.048Mb/s, 2,048 x 2,048 channels at 4.096Mb/s, and 4,096 x
4,096 channels at8.192Mb/s and 8,192 x 8,192 channels at 16.384Mb/s. With
32inputs and 32 outputs, programmable per stream control, and a variety of
operating modes the IDT72V71650 is designed for the TDM time slot inter-
change functionin either voice or data applications.

Some of the main features of the IDT72V71650 are low power 3.3 Volt
operation, automatic ST-BUS®/GCI sensing, memory block programming,
simple microprocessorinterface, one cycle directinternal memory accesses,
JTAG TestAccess Port (TAP) and per stream programmable input offset delay,
variable or constant throughput modes, output enable and processor mode.

The IDT72V71650 is capable of switching up to 8,192 x 8,192 channels
without blocking. Designed to switch 64 Kbit/s PCM or N x 64 Kbit/s data, the
device maintains frame integrity in data applications and minimizes throughput
delay for voice applications on a per-channel basis.

FUNCTIONAL BLOCK DIAGRAM

IDT and the IDT logo are registered trademarks of Integrated Device Technology, Inc. The ST-BUS is a trademark of Mitel Corp.

© 2004 Integrated Device Technology, Inc. All rights reserved. Product specifications subject to change without notice.

Vcc GND RESET ODE
— P TX0
RX0 —-9 =D Data Memory > ™1
RX1 —1P» °
o _ — > Tx15
Rgcelve Transmit
Serial Data Serial Data |9 Tx16/0EI0
° Streams Streams
Connection — P TX17/0EH
° Internal Memory °
Registers
RX31 ——p>] ¢ t — TX31/0EI15
Timing Unit Microprocessor Interface JTAG Port
A A A A A A A A + A A A A
\ R v
CLK FP FE/MHCLK WFPS ps cs Rm  A0-Al4  DTA  DO-D15 TMS TDI TCK TDO TRST

5906 drw01

JUNE 2004

DSC-5906/10


rdvorak
Rectangle

rdvorak
Typewritten Text

rdvorak
Typewritten Text

rdvorak
Typewritten Text
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DIGITAL SWITCH 8,192 x 8,192 INDUSTRIAL TEMPERATURE RANGE

PIN CONFIGURATIONS
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PBGA: 1Imm pitch, 13mm x 13mm (BB144-1, order code: BB)

TOP VIEW
NOTE:

1. NC = No Connect
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PIN CONFIGURATIONS (CONTINUED)

INDUSTRIAL TEMPERATURE RANGE
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NOTE:

1. NC = No Connect
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TQFP: 0.50mm pitch, 20mm x 20mm (DA144-1, order code: DA)
TOP VIEW
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DIGITAL SWITCH 8,192 x 8,192 INDUSTRIAL TEMPERATURERANGE
PIN DESCRIPTION
SYMBOL NAME 110 DESCRIPTION
A0-14 Address 0to 14 | | Theseaddresslinesaccessallinternal memories.
CLK Clock | | Serial clockfor shifting datain/outon the serial data streams. Depending upon the value programmed, this
input accepts a 4.096, 8.192 or 16.384 MHz clock. See the Control Register bits on Table 5 for the values.
[ Chip Select | | Thisactive LOW inputis used by amicroprocessor to activate the microprocessor port of IDT72V71650.
D0-15 DataBus 0-15 I/O | These pins are the data bits of the microprocessor port.
DS Data Strobe | | Thisactive LOW inputworks in conjunction with CS to enable the read and write operations and enables the
data bus lines (D0-D15).
DTA Data Transfer O | Indicates thata data bus transfer is complete. When the bus cycle ends, this pin drives HIGH and then goes
Acknowledgment high-impedance, allowing for faster bus cycles with a weaker pull-up resistor. A pull-up resistor is required
to hold a HIGH level when the pin is in high-impedance.
FE/HCLK | Frame Evaluation/ | | When the WFPS pin is LOW, this pin is the frame measurement input. When the WFPS pin is HIGH, the
HCLK Clock HCLK (4.096 MHz clock) is required for frame alignment in the wide frame pulse mode (WFPS).(
FP FramePulse [ | Whenthe WFPS pinis LOW, thisinputaccepts and automatically identifies frame synchronization signals

formatted according to ST-BUS®and GCl specifications. When pin WFPS is HIGH, this pinaccepts a
negative frame pulse, which conforms to the WFPS format.

GND Ground Ground Rail.

ODE Output Drive Enable || Thisisthe outputenable controlforthe TX serial outputs. When the ODE inputis LOW and the Output Stand By
bitofthe Control Registeris LOW, all TX outputs areinahigh-impedance state. Ifthis inputis HIGH, the TX output
driversare enabled. However, each channel may still be putinto a high-impedance state by using the per-channel
control bitinthe Connection Memory.

RESET [ Device Reset | [ Thisinputputsthe IDT72V71650into areset state that clears the device internal counters, registers and
brings TX0-31 and D0-D15 into a high-impedance state. The RESET pin must be held LOW fora
minimum of 20ns to properly reset the device.

RW Read/Write | | Thisinputcontrols the direction of the data bus lines (D0-D15) during a microprocessor access.

RX0-31 | DataStream | | Serial datainputstream. These streams may have a data rate of 2.048Mb/s, 4.096Mb/s, 8.192Mb/s, or
16.384Mb/s, depending upon the value programmed in the Control Register.

TCK TestClock | | Providesthe clocktothe JTAGtestlogic.

TDI Test Serial Data In | | JTAG serial testinstructions and data are shifted in on this pin. This pinis pulled HIGH by an internal pull-up

when not driven.

TDO TestSerial Data Out O | JTAG serial datais output on this pin on the falling edge of TCK. This pinis held in high-impedance state
when JTAG scanis notenabled.

TMS TestMode Select | | JTAGsignalthatcontrols the state transitions of the TAP controller. This pinis pulled HIGH by aninternal
pull-up when not driven.
TRST TestReset I | Asynchronouslyinitializes the JTAG TAP controller by puttingitin the Test-Logic-Reset state. This pinis

pulled by an internal pull-up when not driven. This pin should be pulsed LOW on power-up, or held LOW,
toensure thatthe IDT72V71650is in the normal functional mode.

TX0-15 | TXOutputOto 15 O | Serial data output stream. These streams may have a datarate of 2.048Mb/s, 4.096Mb/s, 8.192Mb/s,
(Three-state Outputs) or 16.384Mb/s, depending upon the value programmed in the Control Register.

TX16-31/ | TXOutput 16 to 31/ O | Whenall32outputs streams are selected via Control Register, these pins are the output streams TX16 to TX31

OEI0-15 | OutputEnable and may operate at a data rate of 2.048Mb/s, 4.096Mb/s, 8.192Mb/s, or 16.384Mb/s. When output enable
Indication0to 15 functionis selected, these pins reflect the active or high-impedance status for the corresponding outputstream
(Three-State Outputs) OEI0-31.

Vcce Vce +3.3 Volt Power Supply.

WFPS Wide FramePulse Select | | | When 1, enables the wide frame pulse (WFPS) Frame Alignmentinterface. When 0, the device operatesin

ST-BUS®/GClmode.?

NOTES:
1. For compatibility with the IDT72V73273/63 device, this pin should be logic High.
2. For compatibility with the IDT72V73273/63 device, this pin should be logic Low.
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DESCRIPTION (CONTINUED)

The 32 serial input streams (RX) of the IDT72V71650 can run up to
16.384Mb/s allowing 256 channels per 125us frame. The data rates on the
outputstreams (TX) are identical to those on the input streams (RX).

Withtwo main operatingmodes, Processor Mode and Connection Mode, the
IDT72V71650 can easily switch data from incoming serial streams (Data
Memory) or from the controlling microprocessor via Connection Memory. As
controland statusinformationis critical in data transmission, the Processor Mode
is especially useful whenthere are multiple devices sharing the inputand output
streams.

With data coming from multiple sources and through different paths, data
enteringthe device is often delayed. Tohandle this problem, the IDT72V71650
has a Frame Evaluation feature toallow individual streams to be offsetfromthe
frame pulse in half clock-cycle intervals up to +7.5 clock cycles.

The IDT72V71650 also provides a JTAG test access port, memory block
programming, asimple microprocessorinterface and automatic ST-BUS®/GClI
sensing to shorten setup time, aid in debugging and ease use of the device
withoutsacrificing capabilities.

FUNCTIONAL DESCRIPTION

DATAAND CONNECTION MEMORY

Alldata thatcomesin through the RXinputs go through a serial-to-parallel
conversion before being stored into internal Data Memory. The 8 KHz frame
pulse (FP)is used to mark the 125us frame boundaries and to sequentially
address the input channels in Data Memory.

Dataoutputonthe TX streams may come from either the serialinput streams
(DataMemory) orfrom the microprocessor (Connection Memory). Inthe case
thatRXinputdatais tobe output, the addressesin Connection Memory are used
to specify astreamand channel of the input. The Connection Memoryis setup
in such a way that each location corresponds to an output channel for each
particular stream. Inthatway, more than one channel can outputthe same data.
InProcessor Mode, the microprocessor writes data to the Connection Memory
locations corresponding tothe streamand channel thatis to be output. The lower
half (8 leastsignificantbits) of the Connection Memory s outputevery frame until
the microprocessor changes the data or mode of the channel. By using this
Processor Mode capability, the microprocessor can access inputand output
time-slots onaper-channel basis.

The two most significant bits of the Connection Memory are used to control
the per-channel mode of the out put streams. Specifically, the MOD1-0bits are
usedtoselectProcessorMode, Constantor Variable delay Mode, and the high-
impedance state of outputdrivers. Ifthe MOD1-0 bits are setto 1-1 accordingly,
only that particular output channel (8 bits) will be in the high-impedance state.
Ifhowever, the ODE input pinis LOW and the Output Standby Bitin the Control
Registeris LOW, all of the outputs will be in a high-impedance state evenifa
particular channel in Connection Memory has enabled the output for that
channel. Inotherwords, the ODE pinand Output Stand By control bitare master
output enables for the device (See Table 3).

SERIAL DATA INTERFACE TIMING

Whena 16.384Mb/s serial data rate is required, the master clock frequency
will be running at 16.384 MHz resulting in a single-bit per clock. For all other
cases, 2.048Mbl/s, 4.096Mb/s, and 8.192Mb/s, the master clock frequency will
be twice the datarate on the serial streams, resulting in two clocks perbit. Use
Table 5todetermine clock speed and the DR1-0bitsin the Control Register to

INDUSTRIAL TEMPERATURERANGE

setup the device. The IDT72V71650 provides two different interface timing
modes, ST-BUS®or GCI. The IDT72V71650 automatically detects the pres-
ence of aninput frame pulse and identifies it as either ST-BUS® or GCI.

InST-BUS®, whenrunningat16.384 MHz, datais clocked outon the falling
edgeandis clockedinonthe subsequentrising-edge. Atall otherdatarates,
there are two clock cycles per bitand every second falling edge of the master
clock marks a bitboundary and the dataiis clocked inonthe rising edge of CLK,
three quarters of the way into the bit cell. See Figure 13 for timing.

In GClformat, whenrunningat16.384 MHz, datais clocked outon therising
edgeandis clockedinonthe subsequentfallingedge. Atall otherdatarates,
there are two clock cycles per bitand every second rising edge of the master
clock marks the bitboundary and data is clocked in on the falling edge of CLK
atthree quarters of the way into the bit cell. See Figure 14 for timing.

INPUT FRAME OFFSET SELECTION

Inputframe offset selection allows the channel alignment of individual input
streamstobe offsetwith respecttothe outputstream channelalignment. Although
allinput data comes in at the same speed, delays can be caused by variable
path serial backplanes and variable path lengths which may be implemented
inlarge centralized and distributed switching systems. Because datais often
delayed, this feature is useful in compensating for the skew between input
streams.

Eachinputstream canhaveits own delay offset value by programming the
frameinputoffsetregisters (FOR, Table 8). The maximumallowable skewis +7.5
master clock (CLK) periods forward with a resolution of %z clock period, see
Table 9. The output frame cannot be adjusted.

SERIAL INPUT FRAME ALIGNMENT EVALUATION

The IDT72V71650 provides the Frame Evaluation input to determine
differentdata inputdelays with respectto the frame pulse FP. Ameasurement
cycleis started by setting the Start Frame Evaluation bit ofthe Control Register
LOWforatleastone frame. When the Start Frame Evaluation bitin the Control
Registeris changed fromLOWto HIGH, the evaluation starts. Two frames later,
the Complete Frame Evaluation bitof the Frame Alignment Register changes
from LOW to HIGH to signal that a valid offset measurementis ready tobe read
frombits 0to 11 ofthe Frame Alignment Register. The Start Frame Evaluation
bitmustbe setto zero before anew measurementcycle s started.

InST-BUS®mode, the falling edge of the frame measurementsignal (Frame
Evaluation)is evaluated againstthe falling edge ofthe ST-BUS ®frame pulse.
InGClmode, therisingedge of Frame Evaluationis evaluated againsttherising
edge of the GCl frame pulse. See Table 7 and Figure 1 for the description of
the Frame Alignment Register.

MEMORY BLOCK PROGRAMMING

TheIDT72V71650 provides users with the capability of initializing the entire
Connection Memory block in two frames. To set bits 14 and 15 of every
Connection Memory location, first program the desired pattern in the Block
Programming Data Bits (BPD 1-0), locatedinbits 7 and 8 of the Control Register.

The block programming mode is enabled by setting the Memory Block
Program bitofthe Control Register HIGH. When the Block Programming Enable
bitofthe Control Registeris setto HIGH, the Block Programming Data will be
loaded into the bits 14 and 15 of every Connection Memory location. The other
ConnectionMemory bits (bit0tobit 13) are loaded with zeros. Whenthe memory
block programming is complete, the device resets the Block Programming
Enable, Block Programming Data 1-0 and Memory Block Program bits to zero.
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DELAY THROUGH THE IDT72V71650

The switching ofinformation from the input serial streams to the output serial
streams results in a throughput delay. The device can be programmed to
performtime-slotinterchange functions with differentthroughput delay capabili-
tiesonaper-channel basis. For voice applications, variable throughput delay
isbestasitensures minimum delay between inputand outputdata. Inwideband
dataapplications, constantthroughputdelayis bestas the frame integrity of the
information is maintained through the switch.

Thedelay throughthe device varies according tothe type of throughput delay
selected inthe MOD bits ofthe Connection Memory.

VARIABLE DELAY MODE (MOD1-0 = 0-0)

Inthis mode, the delay is dependent only on the combination of source and
destination channels and is independent of input and output streams. The
minimum delay achievableinthe IDT72V71650is three time-slots. Ifthe input
channel datais switched to the same outputchannel (channeln, frame p), itwill
be outputinthe following frame (channeln, frame p+1). The sameis trueifthe
inputchannel nis switched to outputchanneln+1orn+2. [fthe input channel
nis switchedtooutputchanneln+3,n+4,..., the new output data will appearin
the same frame. Table 2 shows the possible delays for the IDT72V71650in
Variable Delay mode.

CONSTANT DELAY MODE (MOD1-0=0-1)

Inthis mode, frame integrity is maintained in all switching configurations by
making use of amultiple datamemory buffer. Inputchannel datais written into
the data memory buffers during frame n will be read out during frame n+2. In
the IDT72V71650, the minimumthroughputdelay achievablein ConstantDelay
mode will be one frame plus one channel. See Table 1.

MICROPROCESSORINTERFACE

The IDT72V71650’s microprocessor interface looks like a standard RAM
interface toimprove integration into a system. Witha 15-bitaddressbusanda
16-bitdatabus, reads and writes are mapped directly into Data and Connection
Memories and require only one clock cycle to access. By allowing the internal
memories to be randomly accessed inone cycle, the controlling microprocessor
has more time to manage other peripheral devices and can more easily and
quickly gather information and setup the switch paths. Table 4 shows the
mapping of the addresses into internal memory blocks.

MEMORY MAPPING

Theaddressbusonthe microprocessorinterface selects the internal registers
and memories ofthe IDT72V71650.

Thetwomostsignificantbits ofthe address selectbetweenthe registers, Data
Memory, and Connection Memory. [fA14 and A13are HIGH, A12-A0 are used
toaddressthe DataMemory. [fA14isHIGHand A13 isLOW, A12-AO are used
toaddress Connection Memory. IfA14is LOW and A13is HIGH A12-A0 are
usedtoselectthe Control Register, Frame AlignmentRegister, and Frame Offset
Registers. See Table 4 for mappings.

Asexplainedinthe Serial Data Interface Timingand Switching Configurations
sections, after system power-up, the Control Register should be programmed
immediately to establish the desired switching configuration.

INDUSTRIAL TEMPERATURERANGE

The datainthe Control Register consists of the Memory Block Programming
bit, the Block Programming Data bits, the Begin Block Programming Enable,
the Output Stand By, Start Frame Evaluation, Output Enable Indication,and Data
Rate Selectbits. As explainedinthe Memory Block Programming section, the
Block Programming Enable begins the programming if the Memory Block
Programbitis enabled. This allows the entire Connection Memory block tobe
programmed with the Block Programming Data bits. Ifthe ODE pinis LOW, the
Output Stand By bitenables (ifHIGH) or disables (ifLOW)all TX output drivers.
Ifthe ODE pinis HIGH, the Output Stand By bitisignored and all TX outputdrivers
are enabled.

SOFTWARE RESET

The Software Resetserves the same function as the hardware reset. As with
the hard reset, the Software Reset must also be set HIGH for 20ns before
bringingthe Software ResetLOW again fornormal operation. Once the Software
Resetis LOW, internal registers and other memories may be read or written.
During Software Reset, the microprocessor port is still able to read from all
internal memories. The only write operation allowed during a Software Reset
istothe Software Resethitin the Control Registerto complete the Software Reset.

CONNECTION MEMORY CONTROL

Ifthe ODE pin and the Output Stand By bitare LOW, all output channels will
be in three-state. See Table 3 for detail.

[fMOD1-0 ofthe ConnectionMemoryis 1-0 accordingly, the output channel
willbe in Processor Mode. In this case the lower eight bits of the Connection
Memory are output each frame until the MOD1-0 bits are changed. If MOD
1-0 of the Connection Memory are 0-1 accordingly, the channel will be in
Constant Delay Mode and bits 12-0 are used to address a location in Data
Memory. IfMOD1-0 of the Connection Memory are 0-0, the channel will be in
Variable Delay Mode and bits 12-0 are used to address a location in Data
Memory. IfMOD 1-0 of the Connection Memory are 1-1, the channel will be
in High-Impedance mode and that channel will be in three-state.

OUTPUT ENABLE INDICATION

TheIDT72V71650 hasthe capability toindicate the state ofthe outputs (active)
orthree-state) by enabling the Output Enable Indicationinthe Control Register.
Inthe Output Enable Indication mode however, only half of the output streams
areavailable. Ifthis same capability is desired with all 32 streams, this can be
accomplished by using two IDT72V71650 or one IDT72V71660 devices. In
onedevice, the All Output Enable bitis settoaone whileinthe other the All Output
Enableis settozero. Inthis way, one device acts as the switch and the other
asathree-state control device, see Figure 4. Itisimportanttonoteifthe TSI device
is programmed for All Output Enable and the Output Enable Indication is also
set, the device will be inthe All Output Enable mode not Output Enable Indication.

INITIALIZATION OF THE IDT72V71650

After power up, the state of the Connection Memory is unknown. As such,
the outputs should be putinhigh-impedance by holding the ODE pin LOW. While
the ODEis LOW, the microprocessor caninitialize the device by using the Block
Programming feature and programthe active paths via the microprocessorbus.
Oncethe device is configured, the ODE pin (or Output Stand By bitdepending
oninitialization) can be switched to enable the TSI switch.
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TABLE 1—CONSTANT THROUGHPUT TABLE2—VARIABLE THROUGHPUT
DELAY VALUE DELAY VALUE
Delay for Constant Throughput Delay Mode Delay for Variable Throughput Delay Mode
Input Rate (m - output channel number) Input Rate (m - output channel number; n - input channel number)
(n —input channel number) m < n+2 m> n+2
2.048Mb/s 32+(32-n) +mtime-slots 2.048Mb/s 32— (n-m)time-slots (m-n)time-slots
4.096Mb/s 64 + (64 —n) +m time-slots 4.096Mb/s 64— (n-m) time-slots (m-n)time-slots
8.192Mb/s 128 +(128—n) +m time-slots 8.192Mb/s 128—(n-m) time-slots (m-n)time-slots
16.384Mbls 256 +(256-n) +m time-slots 16.384Mbls 256 (n-m) time-slots (m-n)time-slots

TABLE 3—OUTPUT HIGH-IMPEDANCE CONTROL

Bits MOD1-0 Values in ODE pin OSB bit in Control Output Status
Connection Memory Register
1and1 Don'tCare Don'tCare Per-channel

High-Impedance

Any, other than 1 and 1 0 0 High-Impedance
Any, otherthan 1and 1 0 1 Enable
Any, other than 1 and 1 1 0 Enable
Any, otherthan 1 and 1 1 1 Enable

TABLE 4 —INTERNAL REGISTER AND ADDRESS MEMORY MAPPING

A4 ] A3 | AM2| A11| A10| A9 A8 A7 | A6 A5 Ad A3 A2 A1| A0 | RW Location
1 1 |STA4 [ STA3 [STA2 |STA1 | STAO [ CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1|[ CHO| R Data Memory
1 0 |STA4 | STA3 |STA2 [STA1 | STAO | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 [ CH1| CHO [ R/W Connection Memory
0 1 0 0 0 0 X X X X X X X X x | RW Control Register
0 1 0 0 0 1 X X X X X X X X X R Frame Align Register
0 1 1 0 0 0 X X X X X X X X x | RIW | Frame OffsetRegister0
0 1 1 0 0 1 X X X X X X X X x | RIW | Frame OffsetRegister 1
0 1 1 0 1 0 X X X X X X X X x | RIW | Frame OffsetRegister2
0 1 1 0 1 1 X X X X X X X X x | RIW | Frame OffsetRegister3
0 1 1 1 0 0 X X X X X X X X X | RIW | Frame OffsetRegister4
0 1 1 1 0 1 X X X X X X X X x | RIW | Frame OffsetRegister5
0 1 1 1 1 0 X X X X X X X X X | RIW | Frame OffsetRegister 6
0 1 1 1 1 1 X X X X X X X X x | RIW | Frame OffsetRegister 7

NOTE: Unused STA and CH bits should be set to zero.
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TABLE 5— CONTROL REGISTER (CR) BITS

ResetValue:

0000H.
15 14 13

12 1 10 9 8 7 6 5 4 3 2 1 0

|SRS||OEI||OEPOL||AOE|| 0 || 0 ||MBP||BPD1||BPDO||BPE||OSB||SFE|| 0 || 0 ||DR1||DRO|

BIT NAME DESCRIPTION

15 SRS Aone will reset the device and have the same effect as the RESET pin. Must be zero for normal operation.
(Software Reset)

14 OEl When 1,the TX16-31/OEI0-15 pins will be OEI0-15 and reflect the active or high-impedance state of their corresponding output data
(OutputEnable Indication) | streams. When 0, this feature is disabled and these pins are used as output data streams TX16-31.

13 OEPOL When 1,aone onan OutputEnable Indication pindenotes anactive state on the outputdata stream; zeroonan Output Enable Indication
(OutputEnable Polarity) | pindenotes high-impedance state. When 0, aone onan Output Enable Indication pin denotes high-impedance and azerodenotes

anactive state.

12 AOE When 1, TX0-31willbehave as OEI0-31 accordingly. These outputs will reflect the active or high-impedance state of the
(AllOutputEnables) corresponding output data streams (TX0-31)inanother IDT72V71650if programmed identically. When 0, the TSl operatesinthe

normal switch mode.
11-10 Unused Mustbe zero for normal operation.

9 MBP When 1, the Connection Memory block programming feature is ready for the programming of Connection Memory HIGH bits, bit
(Memory Block Program) | 14 tobit 15. When 0, this feature is disabled.

87 BPD1-0 These bits carry the value to be loaded into the Connection Memory block whenever the memory block programming feature
(Block Programming is activated. After the Memory Block Program bitin the Control Register is setto 1 and the Block Programming Enableis setto 1,
Data) the contents of the bits Block Programming Data1-0 are loaded into bit 15 and 14 of the Connection Memory. Bit 13 tobit0 of the
Connection Memory are setto 0.

6 BPE Azerotoone transition of this bitenables the memory block programming function. The Block Programming Enable and
(BeginBlock Block Programming Data1-0 bits in the Control Register have to be defined in the same write operation. Once the Block
Programming Enable) Programming Enable bitis setHIGH, the device requires two frames to complete the block programming. After the programming

function hasfinished, the Block Programming Enable, Memory Block Program and Block Programming Data 1-0 bits will be reset
tozero by the device toindicate the operationis complete.

5 0SB When ODE =0 and Output Stand By =0, the output drivers of the transmit serial streams are in high-impedance mode. When
(Output Stand By) either ODE = 1 or Output Stand By =1 the output serial streams drivers function normally.

4 SFE Azerotoonetransitionin thisbitstarts the Frame Evaluation procedure. When the Complete Frame Evaluation bitinthe Frame Alignment
(StartFrame Evaluation) | Registerchangesfromzerotoone, the evaluation procedure stops. To startanother Frame Evaluation cycle, setthis bitto zero for

atleastone frame.
32 Unused Must be zero fornormal operation.
1-0 DR1-0 DR1 DRO DataRate Master Clock
0 0 2.048Mb/s 4.096 MHz
0 1 4.096Mb/s 8.192 MHz
1 0 8.192Mb/s 16.384 MHz
1 1 16.384Mb/s 16.384 MHz
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TABLE 6 —CONNECTION MEMORY BITS

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[mop1| {mopo| [ o || sasa|| saes| [sas2||saB1||saBo||cas7||caBs||cas ||casa||cass] [cas2 || casi| | caro

Bit | Name Description
15,14| MOD1-0 MOD1 MODO MODE
(Switching Mode Selection) 0 0 Variable Delay mode
0 1 Constant Delay mode
1 0 Processormode
1 1 OutputHigh-impedance
13 | Unused Must be zero fornormal operation.
128 | SAB4-0 Thebinary value s the number of the data stream for the source of the connection.
(Source Stream Address Bits)
70 | CAB7-0 The binary value is the number ofthe channel for the source of the connection.
(Source Channel Address Bits)

NOTE:
1. Unused SAB and CAB bits should be set to zero.
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TABLE 7—FRAME ALIGNMENT REGISTER (FAR) BITS

ResetValue: 0000H.

5 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0
| 0 || 0 || 0 || CFE” FD11| |FD10|| FD9 || FD8 || FD7 || FD6 || FD5 || FD4 || FD3 || FD2 || FD1 || FDO |
Bit | Name Description

15-13 | Unused

Must be zero fornormal operation.

12 CFE (Complete

When Complete Frame Evaluation =1, the Frame Evaluation is completed and bits FD11 to FDO bits contains a valid frame alignment offset.

FrameEvaluation) | Thisbitisresettozero, when Start Frame Evaluation bitin the Control Register is changed from 10 0.
1 FD11 Thefalling edge of Frame Evaluation (orrising edge for GClmode) is sampled during the CLK-HIGH phase (FD11=1) orduring the CLK-LOW
(Frame Delay Bit 11)| phase (FD11=0). This bitallows the measurementresolution to 2 CLK cycle. This bitis reset to zero when the Start Frame Evaluation bit
ofthe Control Register changes from 110 0.
100 | FD10-0 Thebinary value expressedinthese bits refers to the measured inputoffsetvalue. These bits are resetto zerowhen the Start Frame Evaluation
(Frame Delay Bits) | bit of the Control Register changes from 1to 0. (FD10 - MSB, FD0O-LSB)

ST-BUS® Frame

CLK

Offset Value

L

0 1 2 3 4 | 5 |6

TN

11

12

13

14

15

16

FE Input

GCI Frame

CLK

Offset Value

FE Input

Judutuuduu gt

1]

(FD[10:0] = 06H)

(FD11 =0, sample at CLK LOW phase)

]

i

11

i

12

13

14

15

(FD[10:0] = O9H)
(FD11 = 1, sample at CLK HIGH phase)

Figure 1. Example for Frame Alignment Measurement

5906 drw04
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TABLE 8 —FRAME INPUT OFFSET REGISTER (FOR) BITS

Reset Value:0000H forall FOR registers.

Register 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FORORegister | OF32 | OF31 | OF30 | DLE3 | OF22 | OF21 | OF20 | DLE2 | OF12 | OF11 | OF10 | DLE1| OF02 | OF01 [ OF00 | DLEO
FOR1Register | OF72 | OF71 | OF70 | DLE7 | OF62 | OF61 | OF60 | DLE6 | OF52 | OF51 | OF50 | DLE5 | OF42 | OF41 [ OF40 | DLE4
FOR2Register | OF112 | OF111 | OF110 | DLE11| OF102 [ OF101 | OF100 | DLE10| OF92 [ OF91| OF90 | DLE9 | OF82 | OF81 [ OF80 | DLE8
FOR3Register | OF152 | OF151 | OF150 | DLE15| OF142 [ OF141 | OF140 | DLE14 | OF132 | OF131| OF130 | DLE13| OF122 | OF121 | OF120 | DLE12
FOR4Register | OF192 | OF191 | OF190 | DLE19| OF182 [ OF181 | OF180 [ DLE18 | OF172 | OF171 | OF170 | DLE17 | OD162 | OD161| OF160 | DLE16
FOR5Register | OF232 | OF231 | OF230 | DLE23| OF222 [ OF221 | OF220 | DLE22 | OF212 | OF211 | OF210 | DLE21| OF202 | OF201 [ OF200 | DLE20
FOR6Register | OF272 | OF271 | OF270 | DLE27 | OF262 [ OF261 | OF260 | DLE26 | OF252 | OF251 | OF250 | DLE25| OF242 | OF241 | OF240 | DLE24
FOR7Register | OF312 | OF311 | OF310 | DLE31| OF302 [ OF301 | OF300 [ DLE30 | OF292 | OF291 | OF290 | DLE29| OF280 | OF281 | OF280 | DLE28

Name(") Description
OFn2, OFn1, OFn0 These three bits define how long the serial interface receiver takes to recognize and store bit 0 from the RX input pin:i.e., to starta new frame.
(Offset Bits 2, 1 &0) Theinputframe offsetcan be selected to +7.5 clock periods from the point where the external frame pulse input signal is applied to the FP
input of the device. See Figure 2.
DLEn ST-BUS® and DLEn =0, offsetis on the clock boundary
GCI mode: DLEn =1, offsetis a half clock cycle off of the clock boundary.
NOTE:

1. n denotes an input stream number from 0 to 31.
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TABLE 9— OFFSET BITS (OFn2, OFn1, OFn0O, DLEn) & FRAME DELAY BITS
(FD11, FD2-0)

MeasurementResultfrom Corresponding
InputStream Frame Delay Bits OffsetBits
Offset
FD11 FD2 FD1 FDO OFn2 OFn1 OFno0 DLEn
No clock period shift (Default) 1 0 0 0 0 0 0 0

+0.5 clock period shift 0 0 0 0 0 0 0 1

+1.0 clock period shift 1 0 0 1 0 0 1 0

+1.5 clock period shift 0 0 0 1 0 0 1 1

+2.0 clock period shift 1 0 1 0 0 1 0 0

+2.5 clock period shift 0 0 1 0 0 1 0 1

+3.0 clock period shift 1 0 1 1 0 1 1 0

+ 3.5 clock period shift 0 0 1 1 0 1 1 1

+4.0 clock period shift 1 1 0 0 1 0 0 0

+4.5 clock period shift 0 1 0 0 1 0 0 1

+5.0 clock period shift 1 1 0 1 1 0 1 0

+5.5 clock period shift 0 1 0 1 1 0 1 1

+6.0 clock period shift 1 1 1 0 1 1 0 0

+6.5 clock period shift 0 1 1 0 1 1 0 1

+7.0clock period shift 1 1 1 1 1 1 1 0

+7.5clock period shift 0 1 1 1 1 1 1 1
Fp (ST-BUS® | |

CLK I I I [ I I |
(Te)s(. 385;:181\7?/3) B,; 7 | Bit 6 Bit5 Bit 4 | | offset=0, DLE =0
(ﬁ%(_ssgtffﬂg/s) | Bit 7 Bit 6 Bit 5 | | offset=1, DLE =0
(Té fgfm/s) | Bit 7 | Bit 6 | Bit 5 | Bit 4 | offset=0, DLE =1

FP (GCl) | |

CLK I I | I I -
(Tés)sgf‘em/s) B,; 0 | Bit 1 Bit 2 | offset=0, DLE =0
RX Stream . . . _ _
(16.384 Mb/s) | B,;O Bit 1 Bit2 | | offset=1, DLE =0
(Te);(. fgfm/s) | Bit 0 | Bit 1 EE | | offset=0, DLE =1

T 5906 drw05

Figure 2. Examples for Input Offset Delay Timing in 16.384Mb/s mode
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FP (ST-BUS®) | |

CLK [ I I 3 | | | |

RX Stream Bit 7 | offset=0, DLE =0
A |

RX Stream | Bit 7 | offset=1, DLE =0
A

RX Stream | Bit 7 | | offset=0, DLE =1

A |
RX Stream | Bit7 | offset=1, DLE =1

A

’T‘ denotes the 3/4 point of the bit cell

FP (GCI) I I

OLK | | | V | | | |

RX Stream Bit 0 l offset=0, DLE =0
A |

RX Stream | BitO [ offset=1, DLE =0
)

RX Stream | Bit 0 | | offset=0, DLE =1

A |
RX Stream | Bit0 | offset=1, DLE =1

’f denotes the 3/4 point of the bit cell 5906 drw06

Figure 2. Examples for Input Offset Delay Timing in 8.192Mb/s, 4.096Mb/s and 2.048Mb/s mode (Continued)
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JTAG SUPPORT

ThelDT72V71650 JTAGinterface conforms tothe Boundary-Scanstandard
IEEE-1149.1. This standard specifies a design-for-testability technique called
Boundary-Scan test (BST). The operation of the boundary-scan circuitry is
controlled by an external testaccess port (TAP) Controller.

TEST ACCESS PORT (TAP)

The Test Access Port (TAP) provides access to the test functions of the
IDT72V71650. It consists of three input pins and one output pin.

+Test Clock Input (TCK)

TCK provides the clock for the test logic. The TCK does not interfere with
any on-chip clock and thus remains independent. The TCK permits shifting of
testdatainto oroutofthe Boundary-Scan register cells concurrently with the
operation ofthe device and withoutinterfering with the on-chip logic.

*TestMode Select Input (TMS)

The logic signals received at the TMS input are interpreted by the TAP
Controllerto control the test operations. The TMS signals are sampled atthe
risingedge ofthe TCK pulse. This pinisinternally pulled to VcC whenitis not
driven from an external source.

+Test Data Input (TDI)

Serialinputdata appliedto this portis fed eitherinto the instruction register
orintoatestdataregister, depending onthe sequence previously applied to
the TMS input. Both registers are described in a subsequent section. The
received input data is sampled at the rising edge of TCK pulses. This pinis
internally pulled to VCC when it is not driven from an external source.

+TestData Output(TDO)

Depending on the sequence previously applied to the TMS input, the
contents of eitherthe instruction register or data register are serially shifted out
through the TDO pin on the falling edge of each TCK pulse. When no data
is shifted through the boundary scan cells, the TDO driver is set to a
high-impedance state.

INDUSTRIAL TEMPERATURERANGE

*TestReset (TRST)
Resetthe JTAG scan structure. This pinis internally pulled to Vcc when it
is not driven from an external source.

INSTRUCTION REGISTER

Inaccordance with the IEEE-1149.1 standard, the IDT72V71650 uses public
instructions. The IDT72V71650 JTAG interface contains afour-bitinstruction
register. Instructions are serially loaded into the instruction register fromthe TDI
whenthe TAP Controllerisinits shift-IR state. Subsequently, theinstructions are
decoded toachieve twobasicfunctions: to selectthe testdataregisterthatmay
operate while theinstructionis current, and to define the serial test data register
path, which is used to shift data between TDI and TDO during data register
scanning. See Table 12 below for Instruction decoding.

TESTDATAREGISTER

Asspecifiedin|[EEE-1149.1,the IDT72V71650 JTAG Interface contains two
testdataregisters:

+The Boundary-Scan register

The Boundary-Scan register consists of a series of Boundary-Scan cells
arranged to form a scan path around the boundary of the IDT72V71650 core
logic.

*The Bypass Register

The Bypassregisterisasingle stage shiftregisterthat provides aone-bit path
from TDI to TDO. The IDT72V71650 boundary scan register bits are shown
in Table 14.Bit0is the first bit clocked out. All three-state enable bits are active
HIGH.

ID CODE REGISTER
As specifiedin IEEE-1149.1, thisinstructionloads the IDR with the Revision
Number, Device ID, and ID Register Indicator Bit. See Table 10.

TABLE 10— IDENTIFICATION REGISTER DEFINITIONS

INSTRUCTION FIELD VALUE DESCRIPTION
Revision Number (31:28) 0x0 Reserved for version number
IDT Device ID (27:12) 0x435 Defines IDT partnumber
IDT JEDEC ID (11:1) 0x33 Allows unique identification of device vendoras IDT

ID Register Indicator Bit (Bit 0)

1

Indicates the presence of an ID register

TABLE 11— SCAN REGISTER SIZES

REGISTER NAME BIT SIZE
Instruction (IR) 4
Bypass (BYR) 1
Identification (IDR) 2
Boundary Scan (BSR) Note(1)
NOTES:

1. The Boundary Scan Descriptive Language (BSDL) file for this device is available on
the IDT website (www.idt.com), or by contacting your local IDT sales representative.
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TABLE 12— SYSTEMINTERFACE PARAMETERS
INSTRUCTION CODE DESCRIPTION
EXTEST 0000 Forces contents ofthe boundary scan cells onto the device outputs!”. Places the boundary scan register (BSR) between TDIand TDO.
BYPASS 111 Places the bypass register (BYR) between TDl and TDO.
IDCODE 0010 Loads the ID register (IDR) with the vendor ID code and places the register between TDland TDO.
HIGH-Z 0100 Places the bypass register (BYR) between TDland TDO. Forces all device output drivers to a High-Z state.
CLAMP 0011 Places the bypass register (BYR) between TDland TDO. Forces contents of the boundary scan cells onto the device outputs.
SAMPLE/PRELOAD 0001 Places the boundary scan register (BSR) between TDland TDO. SAMPLE allows data from device inputs®® and outputs to be
capturedinthe boundary scan cells and shifted serially through TDO. PRELOAD allows data to be input serially into the boundary
scan cells via the TDI.
RESERVED Allother codes | Several combinations are reserved. Do notuse other codes than those identified above.
NOTES:

1. Device outputs = All device outputs except TDO.
2. Device inputs = All device inputs except TDI, TMS and TRST.

TABLE 13 — JTAG AC ELECTRICAL CHARACTERISTICS (*:%34)

SYMBOL PARAMETER MIN. MAX. UNITS
ticye JTAG Clock Input Period 100 — ns
tiCH JTAG Clock High 40 — ns
ticL JTAG Clock Low 40 — ns
tR JTAG Clock Rise Time — 30 ns
tF JTAG Clock Fall Time — 30 ns
tJRST JTAGReset 50 — ns
tIRSR JTAG Reset Recovery 50 — ns
tico JTAG Data Output — 25 ns
tioc JTAG Data OutputHold 0 — ns
tis JTAG Setup 15 — ns
tH JTAG Hold 15 — ns

NOTES:

1. Guaranteed by design.

2. 30pF loading on external output signals.

3. Refer to AC Electrical Test Conditions stated earlier in this document.

4. JTAG operations occur at one speed (10MHz). The base device may run at any speed specified in this datasheet.

tucH
TCK / Lj
Device Inputs(1)
TDI/TMS
- tuH|
tis—~ —tioc
Device Outputs(?)
TDO
tURSR [—tico— |
<>
TRST 5906 drw07

<@— tURST
NOTES: o
1. Device inputs = All device inputs except TDI, TMS and TRST.
2. Device outputs = All device outputs except TDO.
Figure 3. JTAG Timing Specifications
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TABLE 14 —BOUNDARY SCAN REGISTER BITS

INDUSTRIAL TEMPERATURE RANGE

Boundary Scan Bit 0 to bit 168 Boundary Scan Bit 0 to bit 168
Device Pin Input Output Three-State Device Pin Input Output Three-State
Scan Cell Scan Cell Control Scan Cell Scan Cell Control
ODE 0 TX28/0EI12 87 88
RESET 1 TX27/0EI11 89 )
CLK 2 TX26/0EI10 91 92
Fp 3 TX25/0EI9 93 %4
TX24/OEI8 95 9%
FEV(V':%K) g TX23/OEI7 97 98
— TX22/OEI6 99 100
DS 6 TX21/0EI5 101 102
CS 7 TX20/OE 14 103 104
RIW 8 TX19/0EI3 105 106
A0 9 TX18/0EI2 107 108
A1 10 TX17/0EI 109 110
A2 11 TX16/0EI0 111 112
A3 12 RX23 113
A 13 RX22 114
A5 14 RX21 115
A6 15 RX20 116
A7 16 RX19 117
A8 17 RX18 118
A9 18 RX17 119
A10 19 RX16 120
A11 20 RX15 121
A12 21 RX14 122
A13 22 RX13 123
A14 23 RX12 124
DTA 24 RX11 125
D15 25 26 27 RX10 126
D14 28 29 30 RX9 127
D13 31 32 33 RX8 128
D12 34 35 36 TX15 129 130
D11 37 38 39 TX14 131 132
D10 40 41 42 TX13 133 134
D9 43 44 45 TX12 135 136
D8 46 47 48 TX11 137 138
D7 49 50 51 TX10 139 140
D6 52 53 54 TX9 141 142
D5 55 56 57 TX8 143 144
D4 58 59 60 X7 145 146
D3 61 62 63 TX6 147 148
D2 64 65 66 X5 149 150
D1 67 68 69 TX4 151 152
DO 70 71 72 X3 153 154
RX31 73 X2 155 156
RX30 74 TX1 157 158
RX29 75 TX0 159 160
RX28 76 RX7 161
RX27 77 RX6 162
RX26 78 RX5 163
RX25 79 RX4 164
RX24 80 RX3 165
TX31/0EI15 81 82 RX2 166
TX30/0EI14 83 84 RX1 167
TX29/0EI13 85 86 RX0 168




IDT72V71650 3.3V TIME SLOTINTERCHANGE

DIGITAL SWITCH 8,192 x 8,192 INDUSTRIAL TEMPERATURE RANGE
ABSOLUTE MAXIMUM RATINGS" RECOMMENDED OPERATING
Symbol | Parameter Min. Max. Unit CONDITIONS"
vee Supply Voltage 05 +4.0 v Symbol Parameter Min. | Typ. | Max. | Unit
Vi Voltage on Digital Inputs GND-0.3 | Vec+0.3 | V vee Positive Supply 30 33 | 36 [ V
lo CurrentatDigital Outputs 50 50 mA ViH Input HIGH Voltage 20 — | Vec v
Ts Storage Temperature 55 +125 °C ViL InputLOW Voltage 03 — 08 v
PD Package Power Dissapation _ 2 W Top Operating Temperature 40 2% +85 °C
Industrial
NOTE: NOTE:

1. Exceeding these values may cause permanent damage. Functional operation

under these conditions is not implied. 1. Voltages are with respect to Ground unless otherwise stated.

DCELECTRICAL CHARACTERISTICS

Symbol Parameter Min. Typ. Max. Units
lcc @ Supply Current @ 2.048Mb/s 60 mA
@ 4.096Mb/s 80 mA
@ 8.192Mb/s 0 mA
@ 16.384Mb/s % mA
L34 InputLeakage (inputpins) 60 uA
loz®4) High-impedance Leakage 60 uA
VoH®) Output HIGH Voltage 24 - - v
VoL® OutputLOW Voltage 04 v
NOTES:

1. Voltages are with respect to ground (GND) unless otherwise stated.

2. Outputs unloaded.

3.0<Vv<vee.

4. Maximum leakage on pins (output or I/O pins in high-impedance state) is over an applied voltage (V).
5. 10H = 10 mA.

6. I0L = 10 mA.
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ACELECTRICAL CHARACTERISTICS -TIMING PARAMETER
MEASUREMENT VOLTAGE LEVELS

Symbol | Rating Level | Unit
V1T TTL Threshold 15 \%
VHM TTLRIise/Fall Threshold Voltage HIGH 20 V
Vim TTLRise/Fall Threshold Voltage LOW 08 V

Input Pulse Levels \

tR, tF InputRise/Fall Times 1 ns

Input Timing Reference Levels V

OutputReference Levels V

cL OutputLoad 150 pF

Cin® Input Capacitance 8 pF
NOTES:

1. JTAG CL is 30 pF.
2. For 144 TQFP

(Typical, ns)

- D W~ 01 O

AtSOD

VDD

5906 drw08

Figure 4. Output Load

3.3v

330Q2
D.U.T.

510Q 30pF*

= 5906 Drw09

Figure 5. Output Load

20 30 50 80 100
Capacitance (pF)

200

5906 drw10

Figure 6. Lumped Capacitive Load, Typical Derating
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ACELECTRICAL CHARACTERISTICS - FRAME PULSEAND CLOCK

Symbol Parameter Min. Typ. Max. Units
tFPW Frame Pulse Width (ST-BUS®, GCl)

Bitrate = 2.048Mbl/s 2% — 295 ns

Bit rate = 4.096Mb/s 2% — 145 ns

Bit rate = 8.192Mb/s or 16.384Mb/s 2% — 65 ns
tFPS Frame Pulse Setup time before CLK falling (ST-BUS® or GCI) 5 — — ns
tFPH Frame Pulse Hold Time from CLK falling (ST-BUS® or GCl) 10 — — ns
tcp CLK Period

Bit rate = 2.048Mbl/s 190 244 300 ns

Bit rate = 4.096Mb/s 10 122 150 ns

Bit rate = 8.192Mb/s or 16.384Mb/s 55 61 70 ns
foH CLK Pulse Width HIGH

Bitrate = 2.048Mbl/s 8 122 150 ns

Bit rate =4.096Mb/s 50 61 75 ns

Bit rate = 8.192Mb/s or 16.384Mb/s 20 30 40 ns
toL CLK Pulse Width LOW

Bit rate = 2.048Mbl/s 8 122 150 ns

Bit rate = 4.096Mb/s 50 61 75 ns

Bit rate = 8.192Mb/s or 16.384Mb/s 20 0 40 ns
tHFPW Wide Frame Pulse Width

HCLK = 4.096Mb/s 244 ns
tHFPS Frame Pulse Setup Time before HCLK @ 4.096 MHz falling 50 — 150 ns
tHFPH Frame Pulse Hold Time from HCLK @ 4.096 MHz falling 50 — 150 ns
tHcP HCLK Period

@ 4.096 MHz 190 244 300 ns
tHeH HCLK Pulse Width HIGH

@ 4.096Mb/s 110 122 150 ns
tHeL HCLK Pulse Width LOW

@ 4.096Mb/s 110 122 150 ns
tHr, tHf HCLK Rise/Fall Time — — 10 ns
tDIF Delay between falling edge of HCLK and falling edge of CLK -10 — 10 ns
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tope(!)
RESET r—
tzr
< tRZ P 0l — Rz
[ —1— tRs
TX
N<n toDELZ
ODE —T 4 5906 drw11

NOTE:

1. To guarantee TX outputs remain in

high-impedance.

Figure 7. RESET and ODE Timing

c32i \
(ST-BUS® mode) N
C32i V.

(GCI mode) / ! tsop )

TX VALID DATA

<-tCHz:‘
%

X tsiH—

— tcLz —>|

| <<VALID DATA

5906 drw12

Figure 8. Serial Output and External Control

ODE

X

tobEA—P>
— toDELZ

VALID DATA

— tODEHZ

5906 drw13

Figure 9. Output Driver Enable (ODE)
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ACELECTRICAL CHARACTERISTICS - MICROPROCESSOR INTERFACE TIMING

Symbol Parameter Min. Typ. Max. Units
tcss CS Setup from DS falling 0 — — ns
trRws R/W Setup from DS falling 3 — — ns
tans Address Setup from DS falling 2 — — ns
tcsH CS Hold after DS rising 0 — — ns
tRWH R/W Hold after DS Rising 3 — — ns
tadH Address Hold after DS Rising 2 — — ns
toor Data Setup from DTALOW on Read 1 — — ns
toHR DataHold on Read 10 15 25 ns
tosw Data Setup on Write (Register Write) 10 — — ns
tswp Valid Data Delay on Write (Connection Memory Write) — — 0 ns
toHw DataHold on Write 5 — — ns
tako AcknowledgmentDelay:
Reading/Writing Registers 2 ns
Reading/Writing Memory @2.048Mbl/s 345 ns
@4.096Mb/s 200 ns
@8.192Mb/s or 16.384Mb/s 120 ns
takH AcknowledgmentHold Time — — 20 ns
toss Data Strobe Setup Time 6 — — ns
tospw Data Strobe Pulse Width High 28 — — ns
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e m Z—\—/—
CLK ST-BUS®
- tospw - tDSSP>|
N\ 4
DS ‘ ~
K—tCSH
< tcss -
CSs ‘k

tRWH

trws - 4—7

R/w

tADH

tADs = 4—7

A0-A11 VALID ADDRESS <
l—tDHR—P>
Dgﬁg > VALID READ DATA
lg— tswD 4— tosw—p-{€—tDHW—D>
l\D/\(/)RI?'Ilg VALID WRITE DATA
-<4—1{pDR
— &ﬁ
DTA
NOTE: 5906 drw14

1. For quick microprocessor access tbss must be met. In this case takp = takp (max) - CLK (period) tbss.

Figure 10. Motorola Non-Multiplexed Bus Timing
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IDT72V71650 3.3V TIME SLOTINTERCHANGE

DIGITAL SWITCH 8,192 x 8,192 INDUSTRIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS — SERIAL STREAM (ST-BUS® and GCI)
Symbol Parameter Min. Typ. Max. Units
tsis RX Setup Time 4 — — ns
tsiH RXHold Time 8 — — ns
tsoD Clock to Valid Data 8 — 20 ns
tcHz Clock to High-Z — — 9 ns
tcLz Clock to Low-Z 3 — — ns
tobe Output Driver Enable to Reset High 5 — — ns
tODEHZ Output Driver Enable (ODE) Delay — — 9 ns
tODELZ Output Driver Enable (ODE) to Low-Z 5 — — ns
toEl OutputEnable Indicator 8 — 20 ns
Rz Active to High-Z on Master Reset — — 12 ns
R High-Z to Active on Master Reset — — 12 ns
RS Resetpulse width 2 — — ns
tODEA Output Drive Enable to Active 6 — 16 ns
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DIGITAL SWITCH 8,192 x 8,192

INDUSTRIAL TEMPERATURERANGE

LLMP 9065

oug

(81A1S 9SNG-1S) Burwi] soepdIy| (LSS "€T 8.nbi4

'GGZ YO = [auUBYD ISe| ‘spow S/qNBE 9l @
LT 4o = [aUUBYD Ise| ‘apoul S/qNZ6L' ©
‘€9 Yo = [sUUBYD Jse] ‘apoul S/JN9E0 Y @
‘1€ Yo = [sUUBYD }se| ‘apoul S/qNgY0'T © "I

‘310N

ol % sawzxy

sug VA 9ug X PAT:) VT oug S/QN 2 XL
do} »| ooﬂblv
\ / N Y N
HO} »it ) 5
[—— Hdd} * Sd4}
W Md) N a

g

sug

9ug

ovg S/AN ¥ Xd

eng X

vig

sug X 9¥g

VA 18 VW oua S/AN ¥ XL

[A oug

[RI:]

cg

oplic] vig

dd

sia oua W m Y} oua bie - samexy

f Hisy +Alzu\'_

g X

ong

Lig

VA 28

X XX

sug X 9ug X Lvg % oug X Lug S/AIN 8 X1
hyadl

ATD

d4d

S/AIN 9} Xd

XX

cug X eug X vig X Sug X 9ug X Lyg % oug X Lug X cug vm S/AN 91 XL

% o
|} |

Hd)- | Sd4) 3 ff;
dad
€ Mdd} |




IDT72V71650 3.3V TIME SLOTINTERCHANGE

DIGITAL SWITCH 8,192 x 8,192

INDUSTRIAL TEMPERATURE RANGE

81MIP 9065

Lug

(a1f1s 109

) Buiwi| aoeyI8U| [eLaS T aInbi4

oxg

'qGe

4o = [uUeyo Jse| ‘apow s/qNyee’9) @

T} Yo = [puueyo jse| ‘spow S/qNZ6L'8 @
‘€9 U0 = [aUUBYD Ise| ‘apoul S/GNYE0y @
‘1€ Yo = [ouUByd JSB| ‘apow S/ANGY0'T @ |

‘310N

_‘Iél_;f_

Lyg S/AN € Xd

Lug

oxg

Lyg S/AN ¢ X1

D

40}

g

|A exng

cHg

Lug

aos}

Hd)

Sdd}

— M10

dd

4 Md)

_ oxd _

Lyg S/AN ¥ Xd

_‘Iél_zf_

eng

cHg

Lug

X

o¥g

g S/AN ¥ XL

Lyg

9ug

s¥g

vig

eng

chg

Lug

4 HIS} lv_*m_mTv

10

k|/|\|

dd

oug

Lyg gug S/AN 8 Xd

Ly VA

9ug

X

sug

X

v Hg

X

eng

X

cHg

X

Lug X

o¥g

Lvg X owg S/MAN8XL

HV'A Lyg V|A 9ug V|A sug V|A vHg V|A eng I cug I Lug I oxg V|A Lyg I 9¥g V|A sug I v Hg V|A eung V|A cHg

Ly I 918 leH S/AN 91 XH

HVA palic) X 91 VA

sud X

vug X

e1g VA

cyg X

Lug VA

o¥g X

palic) VA

9¥g X

g VA 9ug VA sug  S/AN 9L XL

27



ORDERING INFORMATION
IDT XXXXX XX XX
Device Type Package Process/
Temp. Range
L Blank Commercial (-40°C to +85°C)
BBG PBGA — Green (PBGA, BB144-1)
79\/71650 819_2 X 8192 — 3.3V Time Slot Interchange
Digital Switch
DATASHEETDOCUMENT HISTORY
08/14/2001 pgs. 3, 18,19, 21, 22, 24 and 25. 07/30/2014 pg. 1 Removed TQFP package reference CQ-13-03
09/24/2001 pgs. 2,3, 11,19, 21, 24 and 25. 07/30/2014 pg. 28 Removed TQFP package
12/19/2001 pgs. 1-6, 8, 10-19, 20-21 and 23-27.
12/21/2001 pgs. 1,5, 6, 14-19 and 24.
03/26/2002 pgs. 17 and 18.
08/02/2002 pg. 8
05/24/2003 pg. 18.
10/10/2003 pg. 1and 4.
06/21/2004 pgs. 21 and 22.
12/14/2012 pg. 28
CORPORATE HEADQUARTERS for SALES: for Tech Support:
" I DT 2975 Stender Way 800-345-7015 or 408-727-6116 408-330-1552
N Santa Clara, CA 95054 fax: 408-492-8674 email: TELECOMhelp@idt.com

www.idt.com
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

IDT (Integrated Device Technology):
72V71650BB
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